BACKGROUND Differences between sexes in cardiac risk factors, perceptions of cardiac risk, and health care provider
H eart disease is the leading cause of death and a major contributor to disability among women worldwide. Although often considered a disease of older age, more than 15,000 deaths each year among women #55 years of age in the United States can be attributed to heart disease (1,2). Moreover, young women with acute myocardial infarction (AMI) have excess mortality compared with similarly aged men (3) (4) (5) (6) (7) (8) . Sex differences in risk factors such as diabetes mellitus, dyslipidemia, hypertension, obesity, and cigarette smoking may contribute to poorer outcomes for young women, but research is limited in young patients with AMI (9, 10) . A recent study found that multiple cardiac risk factors are highly prevalent in patients with AMI, and secondary prevention efforts are less common among younger patients (11) . Prevention of heart disease and recurrent cardiac events requires that patients be aware of their risk factors, be educated about their risk, and perhaps most importantly, perceive themselves to be at risk (12) . Patients must also receive guidance on ways to modify their risk. Although numerous guidelines emphasize the importance of risk assessment and patient education for improving the quality of preventive care among women (13), both women and their physicians underestimate the cardiovascular risk for women, particularly young women (14) (15) (16) (17) . We sought to compare the prevalence of 5 potentially modifiable risk factors by sex in a cohort of young patients hospitalized with AMI. We also assessed sex differences in patient perceptions of risk before the index AMI and discussions of heart disease risk and risk modification with health care providers. Leifheit-Limson et al. Specific questions included the following. 1) "Prior to your recent hospital stay, did you consider yourself at risk for heart disease or a heart problem?" 2) "Prior to your recent hospital stay, did any of your health care providers ever tell you that you were at risk for heart disease or a heart problem?" 3) "Did a doctor ever talk to you about heart disease and talk about things that you could do to take care of your heart?"
METHODS
Possible responses for each question were "yes," "no," or "don't know." Because <2% of patients reported "don't know" for these questions and there were no differences by sex, we recoded this response as missing. and also compared by sex and country as described above.
Modified Poisson regression models with robust error variance (22) of patients had a previous AMI or revascularization procedure, and comorbidities were common. Women were more likely than men to have a history of congestive heart failure, chronic kidney disease, and chronic lung disease; men were more likely to have Table 2) . Across countries, women were more likely than men to have diabetes mellitus (relationship only statistically significant among U.S. patients), but they were less likely to have dyslipidemia.
Women in the United States were also more likely to be obese than their male counterparts. Hypertension and smoking were prevalent but did not differ markedly by sex in either country.
RISK PERCEPTIONS AND DISCUSSIONS WITH
PROVIDERS. Approximately one-half of women and 
men in the United States reported that before their index AMI event, they considered themselves at risk for heart disease (56%), were told by a health care professional that they were at risk (50%), or had a health care provider talk to them about heart disease and ways to modify their risk (53%). The proportion of Spanish patients was even lower, with only 36% reporting prior perceived risk for heart disease, 26% reporting a health care professional had told them they were at risk, and 22% reporting that a health care provider had talked to them about heart disease and ways to modify risk. In the United States and Spain, a smaller proportion of women than men reported prior self-perceived risk or discussions about risk or risk modification with their health care providers, although the relationships were only statistically significant for discussions of risk or risk modification among U.S. patients (Figure 1) .
In risk-adjusted models that included both U.S.
and Spanish patients, women were 11% less likely than men to report being told they were at risk for heart disease (RR: 0.89; 95% confidence interval [CI]: 0.84 to 0.96) and 16% less likely than men to report having a health care provider discuss heart disease Percentage of women and men reporting that before their index acute myocardial infarction event, they considered themselves at risk for heart disease, were told by a health care professional that they were at risk, or had a health care provider talk to them about heart disease and ways to modify their risk.
p Values for comparisons by sex within the overall, U.S., and Spanish cohorts were calculated with chi-square tests. Adjusted relative risks and 95% confidence intervals for women versus men were calculated for the overall cohort, among subgroups of patients defined by documented modifiable risk factors (diabetes, dyslipidemia, hypertension, obesity, current smoking) and family history of coronary artery disease, among those with and without a personal history of coronary artery disease (i.e., prior acute myocardial infarction or revascularization procedure), and among those who did and did not visit a heart specialist in the past Among those with a documented history of CAD, women were 6% less likely than men to report discussions (RR: 0.94; 95% CI: 0.89 to 0.99). There was an interaction between sex and being seen by a heart specialist in the past year for each of the 3 risk perception/discussion variables (p for interaction was 0.016 for perceived risk of heart disease, 0.072 for provider discussion of risk, and 0.002 for provider discussion of heart disease and risk modification).
Among those who had not seen a heart specialist in the past year, women were significantly less likely than men to perceive themselves to be at risk (RR: 0.88; 95% CI: 0.79 to 0.97), report being told they were at risk (RR: 0.83; 95% CI: 0.73 to 0.93), and report having a provider discuss heart disease and risk modification (RR: 0.76; 95% CI: 0.68 to 0.85).
Among those who had seen a heart specialist, sex was significantly associated with discussion of heart disease and risk modification (RR: 0.92; 95% CI: 0.87 to 0.97 for women vs. men). Interactions between sex and country were nonsignificant in all models (all p > 0.2); however, the relationships appeared somewhat stronger among Spanish versus U.S.
patients (Online Table 1 ).
DISCUSSION
In this multicenter study of young women and men hospitalized with AMI in the United States and Spain, the burden of traditional cardiac risk factors was high, with nearly all patients presenting with at least 1 modifiable risk factor and nearly two-thirds presenting with 3 or more. Despite women having a similar or possibly greater risk factor burden than men, they were 11% less likely to report that their health care providers had told them they were at risk for heart disease before the index AMI event and 16% less likely to report having had a provider talk with them about heart disease and ways to modify risk.
This inequity largely persisted across cardiac risk factors, was more pronounced among patients without a history of CAD and among those who had not visited a heart specialist in the year before the index AMI, and was observed for patients in both the United States and Spain.
Only 53% of the young patients in our study reported that they believed they were at risk for heart disease before their AMI hospitalizations. Even more striking were the lower reported rates of provider feedback on and discussion of heart disease risk (46%) and risk factor management (49%) among these patients with documented risk factors, particularly young women. Whether these findings reflect actual practice patterns, a lack of effective communication about heart disease risk and risk modification, or potentially a perceived reduced risk because of young age (23) Although approximately 45% of the young women in our study reported that their health care providers discussed heart disease risk and modification, this is not reassuring given our cohort is composed of patients with premature heart disease who have a high prevalence of traditional cardiac risk factors and a family history of CAD. Building on the findings of these previous studies, we found that young women were significantly less likely than young men to 
CONCLUSIONS
Although both young men and women had a high risk factor burden, young women were less likely than men to be informed about heart disease. Our results highlight opportunities to improve patient knowledge and perceptions of heart disease risk. 
